Special Beam Problems 
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From the cantilever stress formula 
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Hence substituting for W in the deflection formula yields 
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Taking E = 30 X 10 6 psi, Eq. (24.2a) gives 
0.6 x 24 x 24 x 30,000 


Y 


0.5 x 30 x 10 6 


= 0.691 in. (17.56 mm) 


(24.2b) 


Using the standard cantilever formula, Eq. (24.2b), gives Y = 0.768 in. This value is about 
11% too high, because additional constraint of a wide beam is not included in Eq. (24.2b). 
The term 1/(1 — i?) suggested as a correction amounts in this case to about 10%. ♦ 


All the beam problems discussed so far were based on the assumption that the 
loads were applied in the plane of symmetry; that is, the analysis involved cross 
sections for which the center of gravity and the center of twist coincided. When 
these two centers do not coincide, the transverse load is usually resolved into a 
direct shear force and a twisting couple equal to the product of the shear force and 
the distance between the two centers. Hence, the stresses are obtained directly by 
the method of superposition in the case of shear, Chaps. 2 and 3, or by the methods 
described in Chap. 5 when the resultant effects of shear and flexure are required. 


COMPOSITE BEAMS 


Some beams in engineering applications consist of two or more materials which 
are attached rigidly together throughout their entire length. Typical examples of 
composite sections are shown in Fig. 24.2. If by M we denote the total bending 
moment resisted by the section made of two materials 1 and 2, the first condition 
to be fulfilled is 

M = Mj + M 2 

Since the radius of curvature must be the same for the two parts, we get 

m x = e 1 l l 
M 2 E 2 I 2 

Hence 
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M l = M 
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E l I l + E 2 I 2 


(24.5) 



